Cloning and expression of three K+ channel cDNAs from Xenopus muscle.
Embryonic Xenopus muscle cells grown in culture express voltage-gated K+ currents with inactivating and non-inactivating kinetics. Here we report the cloning of three K+ channel cDNAs, designated XKv1.2', XKv1.4 and XKv1.10, from muscle which may underlie these currents. XKv1.2' cDNA appears to be an allelic variant of the XKv1.2 previously cloned from Xenopus. The second cDNA encodes a homologue of Kv1.4 that has not been previously cloned from Xenopus. The predicted XKv1.4 protein shows 73% overall similarity to mouse and chick Kv1.4, but shows significant divergence in the region corresponding to the chain of the inactivating 'ball and chain' domain. The third K+ channel cDNA isolated from Xenopus muscle is a novel Kv1 isoform designated XKv1.10. The predicted protein shares about 70% similarity with other members of the Kv1 subfamily, and about 40% with members of the Kv2, Kv3 and Kv4 subfamilies. XKv1.4 mRNA appears as early as stage 10.5 in whole embryos and is prominent in muscle throughout development from stage 14 to adult. XKv1.2' mRNA is detected by stage 11.5 in whole embryos, but remains at low levels in embryonic skeletal muscle (stages 14 and 21), and is absent from adult muscle. XKv1.10 mRNA is first detected at stage 21 in whole embryos, and is present in muscle from this stage onwards. All three transcripts are present in spinal cord at stage 21. The results support the notion that channels encoded by XKv1.4 contribute to the inactivating K+ current observed in embryonic muscle cells in culture.